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In academic institutions, educator and trainee collabora-
tion has the potential to strengthen CDS.5 Formal quality im-
provement curricula for house staff could include succinct
teaching about the educational value and pitfalls of CDS. Then,
educators and trainees can evaluate their institution’s CDS and
advocate for tools that are timely, efficient, educational, and
evidence based.
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LESS IS MORE

Concordance of Outpatient
Esophagogastroduodenoscopy
of the Upper Gastrointestinal Tract
With Evidence-Based Guidelines
Esophagogastroduodenoscopy (EGD) is widely used for the
management of gastroesophageal reflux disease and low-risk
dyspepsia.1 Indications for endoscopy in patients with gastro-
esophageal reflux disease were recently clarified as guide-

lines from the American Col-
lege of Physicians2 to help
primary care physicians de-
cide when to refer a patient

for EGD. Our study examined procedures that were concor-
dant with the guidelines across types of physicians and indi-
cations, the percentage of repeated EGDs within 3 years, and
reasons for discordance.

Methods | A retrospective review was conducted of all adult out-
patient EGDs performed at Massachusetts General Hospital
from September 1, 2013, through December 31, 2013, for indi-
cations of gastroesophageal reflux disease, dyspepsia, esopha-
gitis, and Barrett esophagus. Institutional review board ap-
proval was waived by Massachusetts General Hospital.
Exclusion criteria included a history of esophageal malignant
neoplasms, a history of Barrett esophagus with dysplasia and/or
intramucosal adenocarcinoma, and elective therapeutic EGDs
to exclude patients who were at increased risk of esophageal
cancer and may have warranted more frequent surveillance.
Concordance with the American College of Physicians guide-
lines was defined as patients with (1) nondysplastic Barrett

esophagus without an EGD for surveillance in the past 3 years,
(2) acute symptoms (<5 years) that persisted despite 4 to 8
weeks of twice-daily proton-pump-inhibitor therapy, (3)
chronic symptoms (>5 years) in men who were older than 50
years, (4) alarm symptoms (dysphagia, bleeding, anemia,
weight loss, and recurrent vomiting), and (5) severe erosive
esophagitis despite 2 months of proton-pump inhibitor
therapy.2 Pearson unpaired χ2 tests and 2-sided t tests were used
for statistical analysis.

Results | We identified 550 EGDs that were performed in 549 pa-
tients (54.8% women; mean age, 54 years). Of the EGDs, 208
(37.8%) were discordant with the evidence-based guidelines. Of
the patients, 123 (22.4%) had more than 1 EGD within 3 years.
There were no differences in rates of guideline-discordant EGDs
by the referring physicians’ specialty or level of training (P = .20
for referring specialty and P = .58 for physician level of train-
ing) (Table 1). Barrett esophagus and chronic symptoms had the
highest rates of discordance at 49.1% and 47.0%, respectively.
The most common reasons that EGDs were discordant with the
guidelines included an inappropriate proton-pump inhibitor trial
before endoscopy, surveillance for Barrett esophagus within 3
years, and chronic reflux symptoms in women (Table 2).

Discussion | To our knowledge, this study is the first to demon-
strate substantial use of EGD in patients with gastroesopha-
geal reflux disease and related disorders to be discordant with
the current guidelines. Weak evidence that surveillance pro-
grams for Barrett esophagus reduce mortality due to esopha-
geal adenocarcinoma and the presence of multiple differing
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Table 1. Frequency of EGD and Guideline Discordance Overall
and Stratified by Indication, Referral Specialty, and Level
of Referring Physician Training

Characteristic

No. (%)
Frequency
of EGD

Guideline
Discordance

Overall 550 (100) 208 (37.8)

Indicationa

Acute symptoms 243 (44.2) 62 (25.5)

Chronic symptoms 230 (41.8) 108 (47.0)

Alarm symptoms 169 (30.7) 3 (1.8)

Barrett esophagus 116 (21.1) 57 (49.1)

Severe esophagitis 16 (2.9) 6 (37.5)

Referring specialtyb

Primary care physician 410 (74.5) 161 (39.3)

Gastroenterologist 140 (25.5) 47 (33.6)

Referring physician level of trainingc

Trainee 33 (6.0) 11 (33.3)

Attending staff 517 (94.0) 197 (38.1)

Abbreviation: EGD, esophagogastroduodenoscopy.
a An endoscopy could have been prompted by more than 1 indication.
b The guideline discordance rate between EGDs referred by primary care

physicians and gastroenterologists was statistically insignificant (P = .20).
c The guideline discordance rate between trainees (internal medicine residents

and gastroenterology fellows) and staff (primary care and gastroenterology
attending physicians) was statistically insignificant (P = .58).
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recommendations may contribute to these high rates.3-5 No sta-
tistical difference in discordance rates existed between EGDs
that were referred by primary care physicians vs gastroenter-
ologists. Possible explanations include the relatively recent
guideline publication and potential selection bias for greater
symptom severity among gastroenterologists.6 Limitations in-
cluded our short study duration and inability to capture patient-
driven referrals, insurance data, and additional endoscopies
performed at other institutions. A multidisciplinary ap-
proach of specialist prereview of open-access referrals, incor-
poration of appropriate indications in referral orders, and con-
tinued education may result in improved concordance with the
evidence-based guidelines.
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Editor's Note
Promoting Evidence-Based High-Value Health Care
Promoting evidence-based high-value health care remains
one of the foremost challenges in medicine today. Increasing
scrutiny of the real-world effectiveness, safety, and costs of
medical care, including therapeutics, diagnostic tests, proce-
dures, operations, and even decisions regarding whether to
admit a patient to the hospital or schedule an outpatient
follow-up, have broadened and deepened our understanding
of high-quality and high-value care. In response, multiple
specialty societies, prompted by the Choosing Wisely
campaign,1 have revised their clinical practice guidelines
and recommendations to address not only what care should
be provided but also what care should not. But avoiding
overtreatment and overdiagnosis are often easier said than
done, even at the most prestigious and well-resourced insti-
tutions in the world.

In this issue of JAMA Internal Medicine, Cai et al2 re-
viewed all 550 esophagogastroduodenoscopies performed in
adults at Massachusetts General Hospital in the last 4 months
of 2013 to evaluate low-risk indications, finding substantial
overuse of the procedure. More than one-third were discor-
dant with the American College of Physicians’ evidence-
based guidelines. Nevertheless, it is always easier to find mis-
takes and examples of health care that, in retrospect, need not
have been provided. This article is a reminder of what we need
to do to improve. Guidelines and recommendations are not
enough. Practices need to change at the point of care. More
steps need to be taken, including checklists before proce-
dures, to review appropriate indications for use; substantive
discussions with patients to obtain informed consent to com-
prehensively review expected benefits, risks, and costs as well
as treatment alternatives; and better physician reimburse-
ment policies are needed to provide sufficient financial sup-
port for these discussions between patients and their physi-
cians. As patients and physicians grow increasingly aware of
the need to promote evidence-based high-value health care,
we need to develop the tools to make this care a reality in
practice.
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Table 2. Reasons That EGDs Were Discordant
With Evidence-Based Guidelines

Reasons for Discordance

Frequency
of Discordance,
No. (%)

Inappropriate PPI trial before endoscopy 63 (30.3)

Frequent surveillance for Barrett esophagus within 3 y 59 (28.4)

Chronic reflux symptoms in women 40 (19.2)

Chronic symptoms in patients <50 y of age 20 (9.6)

No designated indication for repeated intervention 11 (5.3)

Mild to moderate erosive esophagitis (grade A) 7 (3.4)

Chronic symptoms in women <50 y of age 5 (2.4)

Duration of chronic symptoms for <5 y 3 (1.4)

Abbreviations: EGD, esophagogastroduodenoscopy; PPI, proton-pump
inhibitor.
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Drug Manufacturers’ Delayed Disclosure
of Serious and Unexpected Adverse Events
to the US Food and Drug Administration
Federal regulations define adverse drug events as those “as-
sociated with the use of a drug in humans whether or not con-
sidered drug related”.1 Health care professionals and consum-
ers can voluntarily report adverse drug events directly to the

US Food and Drug Adminis-
tration (FDA) or the drug
manufacturer. Serious ad-
verse events (AEs) are de-

fined by the regulation as those involving “death, a life-
threatening adverse drug experience, inpatient hospitalization
or prolongation of existing hospitalization, a persistent or sig-
nificant disability/incapacity, or a congenital anomaly/birth
defect.”1 Unexpected AEs are defined as those involving “any
adverse drug experience that is not listed in the current label-
ing for the drug product.”1 Serious and unexpected events are
classified as expedited, and manufacturers receiving any such
reports are mandated to forward them to the FDA “as soon as
possible but in no case later than 15 calendar days of the ini-
tial receipt of the information.”1 The regulation also requests
that the manufacturer conduct an investigation and forward
findings as follow-up reports to the FDA. Previous studies high-
lighted that reports by manufacturers to the FDA of serious ad-
verse drug events have increased steadily during the past
decade.2,3 Manufacturer compliance with the regulation to re-
port serious and unexpected AEs to the FDA within 15 calen-
dar days is unknown, although some media coverage has of-
fered anecdotal examples of delays.4,5 As the FDA uses this
information to update drug warnings, delays in reporting can
have important public health consequences, particularly if
manufacturers selectively delay reporting based on relevant
patient outcomes. We investigated patient and event charac-
teristics associated with manufacturers’ delayed submission
of the expedited reports to the FDA.

Methods | We extracted the quarterly FDA Adverse Event
Reporting System data files of AE reports received between
January 1, 2004, and June 30, 2014. We excluded direct
reports to the FDA (about 5%) in which drug manufacturers
are not involved. Our final sample included only the initial
reports (excluding follow-ups) characterized by the FDA as
expedited, and therefore subject to the regulation requiring
the reports to be submitted within 15 calendar days. Analy-
sis was conducted from May 2014 to May 2015. The Univer-
sity of Minnesota Institutional Review Board determined
that this study does not meet the regulatory definition of
human subjects research.

Our categorical outcome variable indicated whether the
number of calendar days between the date the manufacturer
received the report and the date the FDA received the same re-
port from the manufacturer (“days to FDA”) was: 15 days or

fewer, 16 to 90 days, 91 to 180 days, or more than 180 days. We
estimated a multivariable ordered logit model to examine the
association between the categorical outcome variable and
whether the AE involved patient death, adjusting for the num-
ber of unique drugs the patient was taking, the source of the
report to the manufacturer (ie, consumer, physician, pharma-
cist, lawyer, or other), whether the report was electronically
submitted, and patient age, sex, and weight. We included an
indicator for the missing values of patient age, sex, and weight.
To account for time trends, we included quarter and year in-
dicators, and to account for systematic differences across
manufacturers, we included indicators for manufacturers. We
clustered standard errors at the drug level to account for cor-
relation within drugs.

Results | The study included 1 613 079 AE reports. Kaplan-
Meier estimates show that 9.94% of reports (N = 160 383;
40 464 with patient death and 119 919 without patient death)
were not received by the FDA by the 15-day threshold (Figure).
Results of the log-rank test rejected the equality of the survi-
vor functions by patient death (P < .001). In multivariable analy-
ses, patient death was associated with delayed reporting
(Table). A larger adjusted rate of events without patient death
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Figure. Kaplan-Meier Survival Estimates
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was reported to the FDA within the 15-day threshold relative
to those without patient death: 88.25% (95% CI, 86.49% to
90.02%) for events involving patient death vs 90.71% (95% CI,
89.48% to 91.94%) for events without patient death, repre-
senting a difference of –2.46% (95% CI, –4.46% to –0.46%). Ad-
justed rates of reports taking between 16 and 90 days to reach
the FDA were 6.42% (95% CI, 5.38% to 7.46%) for events with
patient death and 5.19% (95% CI, 4.72% to 5.65%) for events
without patient death, representing a difference of 1.23% (95%
CI, 0.18% to 2.27%). Similarly, adjusted rates for 91 to 180 days
were higher for reports with patient death (2.53% [95% CI,
0.04% to 5.01%] for events with patient death and 1.98% [95%
CI, –0.14% to 4.11%] for events without patient death, repre-
senting a difference of 0.55% [95% CI, 0.02% to 1.08%]).

Discussion | Our analysis provided evidence that drug manu-
facturers delay reporting of serious AEs to the FDA. Strik-
ingly, AEs with patient death were more likely to be delayed.
It is possible that manufacturers spend additional time in veri-
fying reports concerning deaths, but this discretion is out-
side the scope of the current regulatory regime.

Our findings are likely an underestimate of overall under-
reporting or misreporting, given the anecdotal evidence of FDA
warning letters to manufacturers alleging downward misclas-
sification of serious AEs. While increased enforcement may de-
crease violations, a simple alternative would be to recom-
mend direct submission of reports to the FDA rather than via
the manufacturer. Further research is needed to better under-
stand the mechanisms behind the manufacturers’ delayed re-
porting and the optimal regulatory policy toward mandatory
disclosures of AEs.
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Editor's Note
Improving Manufacturer Reporting of Adverse
Events to the US Food and Drug Administration
Our awareness of the potential adverse effects (AEs) of
newly approved drugs and devices is limited. Premarket

Table. Rates of Manufacturers’ Delayed Reporting of Serious and Unexpected Adverse Drug Events to the FDAa

Days
to FDA

Reports,
No. (%)

Rates of Reports, % (95% CI)

Unadjusted Adjusted
With
Patient
Death

Without
Patient
Death Difference

With
Patient
Death

Without
Patient
Death Difference

0-15
(no delay)

1 452 696 (90.06) 86.79
(86.67 to 86.91)

90.82
(90.77 to 90.87)

−4.03
(−4.16 to −3.90)b

88.25
(86.49 to 90.02)

90.71
(89.48 to 91.94)

−2.46
(−4.46 to −0.46)c

16-90 85 161 (5.28) 6.90
(6.83 to 6.96)

4.90
(4.86 to 4.93)

2.00
(1.94 to 2.07)b

6.42
(5.38 to 7.46)

5.19
(4.72 to 5.65)

1.23
(0.18 to 2.27)c

91-180 35 392 (2.19) 2.94
(2.91 to 2.98)

2.02
(1.99 to 2.04)

0.92
(0.89 to 0.96)b

2.53
(0.04 to 5.01)

1.98
(−0.14 to 4.11)

0.55
(0.02 to 1.08)c

>180 39 830 (2.47) 3.37
(3.32 to 3.41)

2.26
(2.24 to 2.28)

1.11
(1.07 to 1.14)b

2.80
(1.08 to 4.52)

2.12
(1.08 to 3.17)

0.68
(−0.12 to 1.47)d

Abbreviation: FDA, US Food and Drug Administration.
a Adjusted rates are estimated from a multivariable ordered logit estimation as

described in the Methods section.
b P < .01.

c P < .05.
d P < .10.
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trials are often small and of limited duration, and the
patients in clinical trials are healthier than unselected
patients in routine clinical practice. Thus, the public and
physicians rely on the US Food and Drug Administration
(FDA) Adverse Event Reporting System to inform us of
unknown or unsuspected risks associated with use of drugs
and devices.

In this issue of JAMA Internal Medicine, Ma and
colleagues1 reviewed almost 1.27 million AE reports submit-
ted in a 10-year period and found that approximately 10% of
these reports, including more than 40 000 reports of patient
deaths, were not received by the FDA within the required
15-day time frame for reporting serious AEs. Such reporting
delays should never occur, as they mean that more patients
are exposed to potentially avoidable serious harm, includ-
ing death. However, no disciplinary actions have been taken
when companies fail to submit reports to the FDA in the
time frame required. Clearly, the lack of consequences con-
tributes to a lack of deterrence for these illegal and danger-
ous delays.

There is another enforcement tool that the FDA could be-
gin to deploy immediately: suspending drug sales or withdraw-
ing drug approval. Federal regulations give the FDA the power
to withdraw drug approval “if an applicant fails to establish and
maintain records and make [timely] reports [as] required un-
der this section....”2(p3) One improvement would be for AE re-
ports to go directly to the FDA instead of via the manufacturer,
as recommended by Ma et al. This would address the delay prob-
lem, although additional efforts to make the data available and
take appropriate actions are still necessary. Physicians and their
patients must be knowledgeable of benefits, harms, and alter-
natives for a wide choice of treatments, especially those re-
cently approved for which clinical experience is limited.

Rita F. Redberg, MD, MSc
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Disclosure of Boxed Warnings
to Research Participants
Medical experimentation on human subjects may involve drugs
already approved for marketing by the US Food and Drug Ad-
ministration (FDA). About 35% of FDA-approved drugs carry
a boxed warning in the manufacturer’s full prescribing

information,1 usually be-
cause of a potential toxic
effect “so serious in propor-

tion to the potential benefit from the drug (eg, a fatal, life-
threatening, or permanently disabling adverse reaction) that

it is essential that it be considered in assessing the risks and
benefits of using the drug.”2(p11) The consent form both docu-
ments and facilitates the process for negotiation of consent be-
tween the study participant and investigator. Here, we assess
adequacy of disclosure of boxed warning risks to study par-
ticipants on consent forms.

Methods | Using an electronic database of institutional
review board (IRB) records, we identified 4780 human bio-
medical research protocols active between January 1, 2010,
and December 31, 2012, at a single academic medical center,
identifying each protocol that had contemporaneous boxed
warnings. Study type was classified as industry sponsored,
government agency sponsored, or nonsponsored. Statistical
calculations were made using exact probabilities.3 For each
consent form, 2 researchers (S.M.B. and P.L., each a board-
certified internist) independently assessed disclosure of rel-
evant boxed warning risks. Reviewer discrepancies were
resolved under independent review by 2 research team
members (E.M.Y. and a pharmacologist-pharmacist) with
extensive senior-management level IRB experience. The
study was conducted from February 4, 2012, to May 15,
2015. The Northwestern University Institutional Review
Board granted approval for this study.

Results | We identified 44 boxed warning risks applicable to
57 protocols (1.2% of all human research protocols) that
involved 17 study drugs (Table). Of the 57 protocols, 43
(75%) involved participants with life-threatening diseases.
Of the corresponding 57 consent forms, 36 (63%) did not dis-
close boxed warning risks. All sponsored research protocols
in this study were for multicenter studies. The rate of non-
disclosure of 1 or more boxed warning risks in a consent
form was 17 of 21 (81%) for nonsponsored research, 9 of 16
(56%) for industry-sponsored research, and 10 of 20 (50%)
for government agency–sponsored research. The nondisclo-
sure rate for nonsponsored research was significantly higher
than for government agency–sponsored research (P < .05);
differences among other pairs were not statistically signifi-
cant (P > .16).

Discussion | We found that for protocols involving drugs
with boxed warnings, 63% of consent forms did not disclose
1 or more boxed warning risks. The higher nondisclosure
rate of boxed warnings in nonsponsored research compared
with government agency–sponsored research may reflect
procedural variability, as sponsored research projects
typically involve multiple levels of internal and external
review.

Investigators and sponsors have access to more informa-
tion about risk of harm than do patients and study partici-
pants. Sponsors and investigators have inherent conflicts of
interest, as clinical trials may generate income or enhance repu-
tation. Moreover, some investigators are clinicians providing
routine medical care to study participants who are also their
patients. Adequacy of informed consent is of particular con-
cern with vulnerable, gravely ill patients who participate in
clinical trials.4
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The IRB’s role includes mitigation of misaligned motives,
blurred roles, and asymmetries in information and power. Our
finding that some serious risks in boxed warnings are undis-
closed in consent forms is an important issue ipso facto, and
an impediment to medical progress, as potential study par-
ticipants may be disinclined to participate if they fear that there
may be undisclosed risks.

Our finding that 19 of the 36 sponsored multicenter stud-
ies did not disclose boxed warning risks in the consent forms
suggests that this problem may be a pervasive issue. There is

a pressing need for timely and accurate communication from
the manufacturer to the investigator to the IRB and to study
participants about serious and/or life-threatening risks as con-
veyed in the FDA-mandated boxed warning. Semiautomated
analysis of consent forms, protocols, investigator brochures,
the manufacturer’s full prescribing information, and other
documents may assist verification of disclosure of risks to study
participants.
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Table. IRB-Approved Informed Consent Forms
Disclosing Boxed Warning Risks

Drug Name

Consent Forms
Requiring
Disclosure
of Boxed
Warnings, No.

Consent Forms
Omitting
Disclosure
of Boxed
Warnings, No.

Absent Boxed
Warning Risk(s)

Epoetin alfa 1 1 Myocardial infarction

Everolimus 7 7 Malignant neoplasm,
increased mortality
in patients receiving
heart transplant

Mitoxantrone 5 1 Neutropenia leading
to infection or death

Tenofovir-
emtricitabine

4 3 Possibly fatal lactic
acidosis and severe
hepatomegaly with
steatosis, drug
resistance if
used in early
HIV,posttreatment
exacerbation
of HBV

Estradiol 2 1 Endometrial cancer

Mycophenolate
mofetil

9 7 Malignant neoplasm,
infection, embryo
fetal toxicity

Hydromorphone 4 3 Abuse potential,
fatal respiratory
depression

Ciprofloxacin 2 2 Tendinitis or tendon
rupture, exacerbated
weakness in
patients with
myasthenia gravis

Methadone 3 3 Respiratory
depression,
cardiac arrhythmia

Hydrocodone-
acetaminophen

1 1 Acute liver failure

Clopidogrel 1 1 Diminished
effectiveness
in poor
metabolizers

Maraviroc 4 0 No discrepancy

Norfloxacin 2 1 Tendinitis or
tendon rupture

Ramipril 1 0 No discrepancy

Sunitinib 4 1 Fatal hepatotoxicity

Telaprevir 4 1 Fatal and nonfatal
skin disease

Salmeterol 3 3 Asthma-related
death,
asthma-related
hospitalization
in children

Total 57 36 (63%)

Abbreviations: HBV, hepatitis B virus; HIV, human immunodeficiency virus;
IRB, institutional review board.
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Editor's Note
Informed Consent and Communicating Risk and
Benefits of Research on Higher-Risk Medications
The Belmont Report1 formally established ethical principles
and guidelines in 1979 for the protection of human research
subjects in the United States. Summarizing discussions
among the National Commission for the Protection of
Human Subjects of Biomedical and Behavioral Research
from an initial 4-day meeting at the Smithsonian Institu-
tion’s Belmont Conference Center, as well as several years of
subsequent deliberations, 3 core principles were identified
in the Belmont Report: respect for persons, beneficence,
and justice. While these principles frequently come into
play in clinical research, the Belmont Report suggests that
when designing a study, careful consideration should be
given to informed consent, the assessment of risks and ben-
efits, and selection of participants. To ensure that all con-
ducted research involving human participants is aligned
with these ethical principles and guidelines, institutional
review boards (IRBs) have been formed across the country,
both at academic medical centers and elsewhere. Consider-
able time and effort are invested by these IRBs, as well as by
investigators and research staff, to ensure compliance with
the aforementioned principles and guidelines. But how
effective have we been? There are few simple ways to mea-
sure effectiveness in this area, but Bhattacharya et al2 sug-
gest one in this issue of JAMA Internal Medicine: what pro-
portion of applicable informed consent forms disclose black
box warnings issued by the US Food and Drug Administra-
tion (FDA) for study medications?

At a single institution, Bhattacharya et al2 reviewed 4780
research protocols involving human participants approved by
their IRB between January 2010 and December 2012 and de-
termined that for 57 protocols (1.2%), a black box warning had
been issued for a study medication. However, nearly two-
thirds of informed consent forms for these protocols did not
disclose the known safety risk. Studies of these higher-risk
medications were infrequent. However, because these stud-
ies lacked disclosure of the safety risk, they can neither have
ensured true informed consent nor provided a full assess-
ment of the risks and benefits of study participation. Bhat-
tacharya et al should be applauded for publicly examining and
reporting on this problem identified at their IRB, but there is
no reason to think the problem is an isolated one. Risks and
benefits of study medications are difficult to quantify. How-
ever, FDA issuance of a black box warning suggests that the
safety risk is clear and indisputable. Moreover, even when the
FDA issues a black box warning, the agency does not make
available an easily queried database to track its decisions. In
fact, sometimes the published literature may provide the best
summary information on these safety warnings.3 More needs
to be done to ensure respect for research participants so that
study participants are informed of all potential risks and ben-
efits, particularly for higher-risk study medications.

Joseph S. Ross, MD, MHS
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Contemporary Nationwide Patterns of Active
Surveillance Use for Prostate Cancer
In 2011, the US Preventative Services Task Force discouraged
routine prostate cancer screening. Despite an initial decline in
prostate-specific antigen (PSA) screening, clinical practice has
not changed appreciably.1 Supporters of PSA screening argue
that the potential risks of overdiagnosis are mitigated by ac-
tive surveillance.2 Active surveillance—careful monitoring of
prostate cancer with selective intervention based on appar-
ent progression—is an option for localized low-risk prostate
cancer.3 While no consensus on active surveillance eligibility
exists, it is usually reserved for patients with low-risk disease.4

We sought to examine active surveillance use and its predic-
tors in American men with low-risk prostate cancer using the
National Cancer Data Base, a comprehensive facility-based can-
cer registry capturing 70% of incident cancer diagnoses in the
United States.

Methods | We used 2010-2011 data from the US National Can-
cer Data Base, the most recent data available that was also
unique for its inclusion of an active-surveillance-specific iden-
tifier. Institutional review board exemption was granted by Uni-
versity Hospitals Case Medical Center, where the data analy-
sis was conducted. We identified men with biopsy-proven
clinical N0/M0 prostate cancer during this period. Low-risk dis-
ease was defined by the following known criteria: (1) modi-
fied Epstein (clinical stage, ≤T1c; Gleason score, ≤6; PSA level,
<10; and ≤2 [or <33%] positive biopsy cores); (2) D’Amico (clini-
cal stage, ≤T2a; Gleason score, ≤6; PSA level, <10 ng/mL); and
(3) Klotz (clinical stage, ≤T2a; Gleason score, ≤6 [or ≤3 + 4 = 7
for men ≥70 y]; PSA level, <10 ng/mL [or <15 ng/mL for men
≥70 y]). In men who met the modified Epstein criteria, we used
multivariate logistic regression to determine the likelihood of
undergoing active surveillance, accounting for diagnosis year,
race, residential area, income, education, insurance, age, Charl-
son Comorbidity Index score, hospital type, prostate cancer
volume, and geography. Statistical tests were conducted using
SAS, version 9.1 (SAS Institute Inc). P <.01 was considered sta-
tistically significant.

Results | Of 189 768 patients with prostate cancer, 75 546
(39.8%), 54 070 (28.5%), and 20 377 (10.7%) were determined
to be eligible for active surveillance by the Klotz, D’Amico, and
modified Epstein criteria, respectively. In practice, 6.5%, 7.4%,
and 12.1% of these men received active surveillance (Figure 1).
Increasing age was most strongly associated with active sur-
veillance use (60-64 y vs <50 y: OR, 1.77; 95% CI, 1.35-2.32; 65-69
y vs <50 y: OR, 2.38; 95% CI, 1.80-3.16; >70 y vs <50 y: OR, 3.83;
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